Epithelial modulation of the relaxant activity of atriopeptides in rat and guinea-pig tracheal smooth muscle.
Three peptide components of atrial natriuretic factor (ANF) caused relaxation of carbachol-contracted guinea-pig isolated tracheal smooth muscle. These were the 1-28, 5-28 and 5-27 peptide sequences (ANF(1-28), ANF-(5-28) and ANF-(5-27)). The peptides were 10-30 times more potent in epithelium-denuded than in epithelium-intact preparations. In the absence of airway epithelium, ANF-(1-28) was the most potent relaxant (mean pD2 = 7.40 +/- 0.08), with ANF-(5-27) and ANF-(5-28) 2-3 fold less potent. The neutral endopeptidase inhibitor phosphoramidon (1 microM) increased the potency of ANF-(5-27) in both epithelium-intact and epithelium-denuded guinea-pig tracheal rings. In contrast, removal of the epithelium from rat trachea, or pretreatment with phosphoramidon (1 microM) decreased relaxant responsiveness to ANF-(5-27). Thus, in rat trachea, epithelial endopeptidase may convert ANF-(5-27) to a more active relaxant peptide. Human bronchial preparations with or without epithelium, obtained from non-diseased lung samples and from a single sample of asthmatic lung, were virtually unresponsive to ANF-(5-27). Consistent with the spasmolytic effects of ANF in guinea-pig trachea, autoradiographic analysis revealed the presence of a sparse population of specific binding sites for [125I]ANF-(1-28) over both tracheal smooth muscle and epithelium. The present study shows that the relaxant effects of atriopeptins in rat and guinea-pig airway smooth muscle were modulated by the epithelium and the activity of neutral endopeptidase. However, marked species differences in airway smooth muscle responsiveness to ANF and in the modulatory role of the airway epithelium were evident.